ABSTRACT
The UK manufacturing market has been in decline since the 1970's (Hine and Wright, 1998) due to the outsourcing of manufactured goods; between 1979 and 1992 the percentage increase in imports from East Asia was almost three times that from Europe. However with an increase in the wages and living standards of China's employees, this trend is expected to change (Ross, 2013) .
As a result, it now lies with British firms to decide whether to maintain the sourcing of manufactured goods from LCC suppliers, or whether it would be more beneficial for companies to manufacture within the UK. This article shall weigh the pros and cons of manufacture of goods in East Asia, both past and present, against the manufacture of goods in the UK, and shall aim to outline a strategy for determining the location of manufactured goods in future.
The following are widely considered as the key determining factors for commissioning the manufacture of products through either UK or LCC suppliers. It is predicted that these shall be proven as some of the key considerations of companies when primary research activities are undertaken. With the worlds' largest manufacturing workforce, China is widely known for having low labour costs (Banister, 2005) . However average wages have tripled in ten years between 1997 and 2007 due to globalization (Yang et al, 2010 ).
With manufacture in LCC's (most notably China), comes between manufacturer and customer also provides difficulties with communication. As a result, time zone differences have a negative impact on trade (Stein, Daude, 2007) . This is combined with the fact that trade between countries with a common language is more than 50% higher than trade between countries with a different language (Brocker, Rohweder, 1990) , provides a strong argument against commissioning manufacture to LCC's. Exchange rate volatility and fluctuating material costs have negative impact on trade (Auboin, Ruta, 2013) , resulting in inconsistent supply costs to the customer.
Whilst sourcing manufactured goods from within the UK, a far greater turnaround rate can be achieved between ordering goods and their delivery. It can be argued that UK based manufacturers have a greater eye for detail when making products by hand, and therefore have a greater perception of quality when compared to their LCC counterparts.
Responsibility is placed upon corporate entities through the use of legislation in the UK (Idowu et al, 2004 ) when sourcing manufactured goods. When sourcing products from UK suppliers, companies can rest at ease that such legislation shall protect them from the negative stigma surrounding poor Corporate Social Responsibility (CSR) policies. Good CSR reports can also reap the benefits of increased customer loyalty, more supportive communities and the recruitment and retention of more talented employees (Idowu et al, 2004) . Within the UK, minimum wage limits and imported materials contribute to increased costs. In the UK, monthly minimum wage lies at approximately $1655 (USD) (Unknown, 2015) whereas the minimum wage for workers in Shanghai is $293 per month, over 5 times less than that of the minimum wage in the UK (Kennedy, 2014 ).
Aims and Objectives
D e t e r m i n e h o w c o m p a n i e s d e c i d e b e t w e e n manufacture in the UK and LCC's and provide a guideline in order to suggest whether products should be manufactured in the UK or in an LCC. This was met through a variety of methodologies. Primary research shall be carried out in the form of face to face interviews with industry experts. During these interviews, investigation shall be undertaken to enable the composition of various case studies. In order to fulfil the aim, the following objectives were identified and fulfilled: 
Literature Review
The literature available shows good documentation of both the positive and negative aspects of manufacturing in the UK and in LCC's, most specifically China. It is also well documented the effects that these methods have on both the performance of the company, as well as the economy of the respective country. Girma, Greenway and Kneller (2004) discuss how exporting affects the productivity of companies within the UK. It is suggested that exporting firms are generally more productive than non-exporting firms, and that profit maximising firms will only enter export markets if the present value of profits exceeds the cost of entry into the export market. The authors use the 'One Source Database' to determine the effect that exporting has on productivity. However the reliability of results is limited, as despite providing a good dataset to the user (over 8,992 companies) the information was gathered from 1988 to 1999. As a result, the reliability of the data is questionable due to it being at least sixteen years old. To compound this, the long timespan over which the data was collected will not provide an objective view of the economy at that specific time.
The paper is also limited due to the subject field that it relates to; the paper is more specifically looking at the export of manufactured goods, rather than the outsourcing of manufactured goods to other countries. No. 2 l nprices and their quality versus quality adjusted-price components. Quality is deemed as any tangible or intangible attribute of a product that increases the customers' valuation of it. Although a good method of gaining a perception of what subjects deem to be 'good quality'. For example, a subject's preference may actually mask the intended quality that has been achieved in the manufacture of the product. Therefore, the authors may have found it more beneficial to communicate directly with the companies that procured the product in the first place, as it is these companies that understand the quality level desired.
Methodology
The key areas of research that are to be focused on shall However as a result, the information gathered will only be applicable to the respective company/product. On the other hand, the face to face interview would allow for open discussion to be held on the subject matter. As a result, a greater depth of knowledge is likely to be gained from such activity. Equally, where some questions may be applicable to some interviewees but not others, questions may be added or omitted appropriately. Semi-structured interviews shall also permit the flow of the interview to change depending upon the interviewee's responses to previous questions. Additional questions may also be asked to ascertain further information that may be applicable to the study. These findings can then be combined and compared with other case studies found and opinions from literature research to provide an overview of manufacturing attitudes and practices in industry when determining the location of product manufacture.
It would also not be deemed as feasible to compose experiments on certain products and manufacturers. For example, it would be highly costly and therefore unfeasible to set up the manufacture of a product in both the UK and a chosen LCC in order to determine the key factors, similarities and differences between each. It would be more feasible to compare and contrast experiences that companies have had through manufacturing real world products instead. Throughout all investigations it is important to consider that data collected from these experiments may be specific to the manufacturers, and not necessarily provide a representation the industry in that area as a whole.
Due to the subjective nature of the research, the investigation shall aim to provide a sample of qualitative research that can be evaluated against the findings from various interviewees. The research style shall be 'exploratory' in that the author has a limited amount of firsthand knowledge in the subject area. Equally the nature of attitudinal research styles lend themselves closer to that of survey methods, by seeking responses in a 'agree strongly, agree, disagree, disagree strongly' fashion (Naoum, 2013 ). This would not be appropriate in this context, as it would not provide sufficient information to compile valuable case studies.
Population
The investigation is populated with responses from industry experts, with a combined total of over 45 years' industry experience. Their experience is specific to engineering and design sectors.
Participant Selection
Due to the sample being particularly small, with two interviewees providing a total of three case studies, the relationship between studies shall be discussed 'intellectually' rather than discussing the quantitative relationship between case studies (Naoum, 2013) .
Participants have been selected based upon their vast knowledge in engineering and manufacturing sectors.
Their contrasting processes and product types shall also provide a good opportunity to compare and contrast these industry approaches. In order to maximise the reliability and validity of the results, professional comparisons shall be made to existing literature to find comparing and contrasting views within the industry case studies. Table 1 indicates the companies interviewed, the position of the interviewee within the company and the date of interview.
Position
The position of the author, as a Product Designer, has a good base knowledge of the fundamentals of the processes and methodologies adopted by industry, which shall maximise the 'value added' to the case studies.
The author is British, and as a result this may result in certain bias towards the UK manufacturing industry. Despite this, every effort was made to ensure total objectivity across the subject area at all times.
Interview Plan
It is intended that methodologies employed shall include interviews with industry experts. The experience of industry members shall be used to gain a deeper knowledge of the subject area. · For products that are manufactured in LCC's, is it likely that manufacture will return to the UK?
Case Studies
Example case studies shall also be sought after from industry experts through interview as aforementioned. It is intended to compile at least three case studies of the six manufacturing and production systems listed below; · A one-off manufactured product between a UK company and LCC manufacturer. 
.manufacturing all parts in-house eliminates the risk of our competitors getting their hands on our valuable IP.'
The value of IP in the Formula 1 industry can be seen in The case study with Company A is critical to the evaluation of both UK and LCC manufacturing environments. On one hand, the interview highlights several areas in which the UK manufacturing scene excels. Skilled tradesmen and high technology manufacturing environments lead to an incredibly high tolerance production, leading to a reduced need to re-prototype the product. On the other hand, it is clear that the budget of the company has a large part to play in the fact that lead times and manufacturing hiccups can be eliminated, and therefore cannot be taken as an example for all UK manufacturing set-ups.
Batch manufactured product, UK sourcedCompany B -Neo™ Steel Rooflight
Company B is SME based in the Oxfordshire countryside. 
It is also not unheard of for the prototypes to be returned and they have changed our designs all together!'
'This is particularly evident in the design of the Ironmongery range (Figure 2 ). ' The design specified that there should be a screw that meets with a male-female Figure 2 . Where a male and female connection was specified, the screw was provided 'through all components' 
Key Findings from Case Studies
It is interesting to note the different contexts in which certain key factors take priority for different companies. The case studies compiled from empirical findings do not include any products that are manufactured in China. This is a significant limitation of the findings made, not least as China hosts the largest manufacturing workforce in the world, at over 100 million workers (Banister, 2005) . As a result, a significant portion of the 'manufacturing world' has been omitted from case studies.
However, this in itself proves interesting, in that although
China is said to have some of the worlds' cheapest labour costs, averaging around $0.57 (USD) in 2002, manufacturers opt for alternate manufacturing locations.
From this it can be taken that LCC manufacture is not solely determined on cost alone.
Equally findings from initial literature research do substitute well for information that has otherwise not been documented in the case studies.
Conclusion
The location for manufacturing is generally determined based upon the following key factors, turnaround, cost, and quality. By determining which is most valuable to the company in question, a suitable location for manufacture can be determined. In the case of the Company A, there is a high demand to make parts as quickly as possible, however the cost incurred is far less important due to their high budget.
On the other hand, Company B's strategy towards the procurement of prototype Ironmongery is quite a contrast. There is a far greater concern over the cost of components rather than how long it takes for them to be delivered, hence, prototypes can take up to 8 weeks to be RESEARCH PAPERS
No. 2 l ndelivered, but 'rarely cost more than £50'. However through sourcing the components through LCC suppliers, there is also an incurred reduction in quality and a risk that re-prototyping will be required. outlook.
